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Introduction {#sec001}
============

The UK Government recommends drinking should be kept within the lower risk category of 3--4 units for men and 2--3 units for women per day (UK unit = 8 g of alcohol) \[[@pone.0131229.ref001]\]. Excessive drinking, or binge drinking, is defined as consuming double this amount (≥8 units for men, ≥6 units for women) during one drinking occasion \[[@pone.0131229.ref002]\]. However, drinking over such guidelines is common, especially within college student populations. This issue is relevant to countries in several world regions (e.g. in Australasia, Europe, South American and North America \[[@pone.0131229.ref003]\]); in the US more than 80% of students drink alcohol and almost half report binge drinking in the last two weeks \[[@pone.0131229.ref004]\] (US binge definition: ≥5 drinks for men, ≥4 for women. Unit = 12 g alcohol \[[@pone.0131229.ref005]\]) and high levels of alcohol-related risk and harm (61%) are found in students within the UK \[[@pone.0131229.ref006]\]. With a constant increase in student numbers \[[@pone.0131229.ref007]\], college students represent a unique and high-risk group for alcohol-related harm and successful drink reduction strategies for this population would offer significant benefit for the individual and the wider society.

Policies regarding the dangerous use of alcohol often focus on harm-reduction methods. Current UK policy includes informing the public on alcohol guidelines so that individuals can make informed choices about healthier and responsible drinking, ultimately yielding a change in the broader drinking culture \[[@pone.0131229.ref008]\]. Information provision strategies have become widespread, but show disappointing results \[[@pone.0131229.ref009]\]. A review of mass media campaigns aimed at behavioural change concluded that in regards to alcohol consumption, they have had little success \[[@pone.0131229.ref010]\].

There are several possible explanations for the lack of effectiveness of information strategies. Firstly, people may not engage with or remember the information \[[@pone.0131229.ref011]\]. Jouriles and colleagues \[[@pone.0131229.ref012]\] found that recalling and writing down alcohol-related information led to a greater reduction in consumption after 2 weeks. Therefore increasing engagement with the information may mean it is remembered better and so is able to affect behaviour. Secondly, general harm-reduction strategies rarely fit the population as a whole, therefore policies may be more effective if personalised to the individual \[[@pone.0131229.ref013]\]. Brief personalised interventions (BPI) deliver short structured "brief advice" to encourage risky drinkers to lower their drinking levels \[[@pone.0131229.ref014]\], with content based on personalised information to increase an individuals' awareness of their own behaviour \[[@pone.0131229.ref015]\]. Risky drinkers can be defined as 'increasing risk' drinkers (\> 21 units for males and \>14 units for females) or 'higher risk' drinkers (\> 50 units of alcohol per week for males and \> 35 units of alcohol per week for females) \[[@pone.0131229.ref016]\]. A web-based study involving Swedish students found that drinking assessment with personalised feedback resulted in fewer risky drinkers at 3 month follow-up compared with an assessment only and control group \[[@pone.0131229.ref017]\]. Similarly, a meta-analysis concluded that interventions containing personalised feedback are more effective than 'assessment only' control conditions in students \[[@pone.0131229.ref018]\]. However, compared to active controls (defined as brief-alternative alcohol-related interventions, general health interventions or interventions that provide only alcohol education) BPIs produced no additional benefit.

Research into BPIs in student populations has identified a number of elements which may help increase effectiveness: identifying consequences that are personally relevant; highlighting the practical costs of alcohol consumption; outlining risk reduction strategies; and including normative comparison \[[@pone.0131229.ref019]\]. All of these elements were contained in the BPI evaluated by the Screening and Intervention Programme for Sensible drinking (SIPS) trial \[[@pone.0131229.ref020]\]. This BPI was designed to provide practitioners with a structure to deliver brief advice to hazardous and harmful drinkers with an aim to capture risky drinking at an early stage, and provide advice or counselling to help reduce consumption \[[@pone.0131229.ref014]\]. SIPS assessed BPI effectiveness within a primary care setting but failed to find a difference between the BPI and control groups \[[@pone.0131229.ref020]\], perhaps indicating that different populations require different BPI elements.

Given that these BPI elements are not present in active controls, it is not clear why a difference in the effectiveness of these two approaches has not been found. It is possible that the personalised nature of the BPI elements encourages engagement with the intervention, and that it is this engagement which is key. The current study aimed to compare a BPI with an active control designed to encourage engagement (in the form of a quiz). Importantly, if both interventions are effective, this highlights that more cost effective harm reduction interventions (e.g., general information provision) may be effective in students, as long as engagement is successful.

One additional mechanism suggested to underlie drinking behaviour \[[@pone.0131229.ref021]\] is readiness to change (RTC), and some studies have found an increase in RTC scores following an intervention \[[@pone.0131229.ref022]\]. Therefore a further aim of BPIs in students may be to increase RTC \[[@pone.0131229.ref023]\]. In summary, the current study assessed the impact of a BPI, which includes the active elements previously identified as important in student populations, on alcohol consumption, frequency of binge drinking and readiness to change, compared with an active control (information-only) group in UK students. It was hypothesised that, compared to the active control, the BPI would result in (i) reduced fortnightly alcohol consumption and binge frequency and (ii) increased readiness to change.

Method {#sec002}
======

Participants {#sec003}
------------

One hundred and three students (51 female; mean age 23.85 \[SD ± 3.39\]) were recruited from the University of Liverpool via advertisements, word of mouth and using the university's online system. Previous brief intervention research has found small to medium effect sizes \[[@pone.0131229.ref015],[@pone.0131229.ref024]\]. Power calculations using GPower \[[@pone.0131229.ref025]\] indicated that a sample size of 102 would detect a medium effect size (Cohen's d = 0.5, with power (1---β) set at 0.80 and α = 05). Inclusion criteria were fluency in English and consumption of alcohol at least once per week. The study was approved by the University of Liverpool Research Ethics Committee. All participants provided written informed consent before taking part in the study, and they received £5 compensation for taking part.

Measures {#sec004}
--------

### Alcohol Use Disorders Identification Test (AUDIT; \[[@pone.0131229.ref026]\]) {#sec005}

The AUDIT is a screening tool designed to detect patterns of alcohol consumption that are hazardous to health \[[@pone.0131229.ref027]\]. When used in students it has been shown to have good internal consistency as a single factor (Cronbach's alpha = 0.82; \[[@pone.0131229.ref028]\]).

### Timeline Follow Back Questionnaire (TLFB;\[[@pone.0131229.ref029]\]) {#sec006}

The TLFB is a self-report measure of retrospective alcohol consumption. In this version, participants recorded the number of alcohol units consumed over the previous two weeks. Outcome measures were average weekly alcohol consumption and the frequency of engaging in alcohol binges (binge defined as: ≥8 units p/drinking episode in men, ≥6 units p/drinking episode in women) \[[@pone.0131229.ref030]\].

### Readiness to Change Contemplation Ruler (RTC; \[[@pone.0131229.ref031]\]) {#sec007}

The contemplation ruler is a single item self-report measure, originally developed for smoking cessation \[[@pone.0131229.ref032]\]. Participants circled a response on a ruler ranging from 0 to 10, with 0 representing the statement "I never think about my drinking", and 10 representing the statement "My drinking has changed. I now drink less than before". The single-item ruler is highly correlated with the multiple-item RTC questionnaire (r = 0.77), and the ruler may be a better predictor of behavioural intentions than the RTCQ \[[@pone.0131229.ref031]\].

### Active Control {#sec008}

Participants interacted with the alcohol section ('Choose Less Booze') of the Change4Life website (<http://www.nhs.uk/Change4Life>) to find the information needed to complete a quiz that comprised 10 questions related to alcohol guidelines, health risks and methods to reduce drinking. They were given a maximum of 15 minutes to complete the quiz, and the time taken to complete it was recorded.

### Brief Personalised Intervention (BPI) {#sec009}

In addition to completing the alcohol quiz, as the Active Control group, participants received an alcohol BPI (administered by the researcher, single blind study) to encourage them to lower their drinking levels. The BPI was administered in a psychopharmacology laboratory on the University of Liverpool campus.

The BPI utilised a brief advice tool used in the SIPS alcohol screening and brief intervention (ASBI) research programme \[[@pone.0131229.ref014]\]. Participants received ten minutes personalised feedback on their alcohol use (based on TLFB and AUDIT data) in the form of face-to-face advice and a 2-page leaflet. The advice and leaflet assigned the participant to a drinking risk category (lower risk, increased risk, and high risk) based on government guidelines \[[@pone.0131229.ref033]\] and provided information about the health and social consequences of belonging to each of these categories. Participants were shown a sex specific graph, indicating that those in the increased and high-risk groups had drinking levels that exceeded the average for the population. They were also shown a list of benefits that would result from reduced drinking, advised about techniques that could help them to reduce their drinking, and provided with a personalised drinking reduction target.

Procedure {#sec010}
---------

A random number generator was used to randomly assign participants to either the BPI or active control group \[[@pone.0131229.ref034]\]. Participants provided informed consent before completing the initial questionnaire battery (RTC, TLFB, AUDIT). All participants then interacted with the alcohol section of the Change4Life website, and they were informed that they had a maximum of 15 minutes to find the information needed to answer the 10 alcohol-related questions in the quiz. Participants in the active control group were then discharged, whereas those in the BPI group received the personalised feedback intervention as described above.

### Follow-up {#sec011}

All participants returned two weeks later. Participants completed the questionnaire battery (RTC, TLFB, AUDIT) before being given 15 minutes to complete the alcohol quiz given during the initial session (without access to the Change4Life website). A follow-up period of two weeks was used due to the interest in memory for the recall task; this was based on previous research with BPIs and the recall of information \[[@pone.0131229.ref012]\]. This was to assess level of engagement with the original task. Participants were then fully debriefed before being discharged.

Results {#sec012}
=======

Distribution of data was analysed and skewed variables were transformed to allow for parametric testing. There was one dropout in the control condition, who did not differ on baseline characteristics.

Participant Characteristics (see [Table 1](#pone.0131229.t001){ref-type="table"}) {#sec013}
---------------------------------------------------------------------------------

MANOVA investigated whether participants across the two groups differed across independent measures (age, readiness to change ruler, AUDIT, weekly consumption, weekly binge). There were no significant differences at baseline between the groups (ps\>0.05) and the groups did not differ by gender χ^2^(1, *N* = 103) = 0.79, *p* = 0.38. The sample was made up of 88.35% risky drinkers, identified by an AUDIT score of 8 or above \[[@pone.0131229.ref027]\]. Groups did not differ in percentage of risky drinkers χ^2^(1, *N* = 103) = 0.42, p = 0.52.

10.1371/journal.pone.0131229.t001

###### Means (±SD) for participant characteristics by condition (N = 103).

![](pone.0131229.t001){#pone.0131229.t001g}

                                   *Mean scores*(±*SD*)                   *Statistics* (*One-way ANOVA*)          
  -------------------------------- ---------------------- --------------- -------------------------------- ------ ------
  Age                              23.63 (3.28)           24.08 (3.50)    23.85 (3.39)                     0.32   0.57
  RTC ruler                        3.56 (2.12)            3.87 (2.62)     3.71 (2.37)                      0.05   0.82
  AUDIT                            14.04 (5.54)           13.63 (5.36)    13.84 (5.43)                     1.46   0.70
  Fortnightly consumption (TLFB)   52.73 (32.03)          48.75 (39.53)   50.76 (35.83)                    0.95   0.33
  Weekly binge                     1.53 (1.05)            1.51 (1.23)     1.52 (1.13)                      0.20   0.65

TLFB = Time Line Follow Back; RTC ruler: Readiness to Change Ruler

\* = significant at 0.05 level

Changes in alcohol consumption {#sec014}
------------------------------

Changes in weekly alcohol unit consumption and binge frequency were investigated using mixed design 2x2 ANOVAs, with within-subject factors of time (2: baseline, follow-up) and between-subject factors of condition (2: BPI, active control).

The analysis of weekly unit consumption ([Fig 1](#pone.0131229.g001){ref-type="fig"}) revealed a significant main effect of time, F(1, 101) = 18.52, p = 0.001, ηp² = 0.16, with consumption decreasing significantly in both the BPI group, t(1, 51) = 3.24, p = 0.002 and the active control group t(1, 50) = 2.85, p = 0.006. The main effect of group, F(1, 101) = 0.48, p = 0.49 and the group x time interaction, F(1, 101) = 0.03, p = 0.86, were not statistically significant.

![Weekly unit consumption at baseline and follow-up by condition.](pone.0131229.g001){#pone.0131229.g001}

The analysis of binge frequency revealed an identical pattern ([Fig 2](#pone.0131229.g002){ref-type="fig"}). There was a significant main effect of time, F(1, 101) = 11.50, P = 0.001, ηp² = 0.10; binge frequency decreased in the BPI group, t(1, 51) = -2.41, p = 0.02 and the control group, t(1, 50) = 2.75, p = 0.01. The main effect of group, F(1, 101) = 0.38, p = 0.53 and the group x time interaction, F (1, 101) = 0.23, p = 0.63 were not statistically significant.

![Weekly binge at baseline and follow-up by condition.](pone.0131229.g002){#pone.0131229.g002}

Readiness to change ([Fig 3](#pone.0131229.g003){ref-type="fig"}) {#sec015}
-----------------------------------------------------------------

Change in RTC was investigated using a mixed design 2x2 ANOVA, with within-subject factors of time (2: baseline, follow-up) and between-subject factors of condition (2: BPI, active control).

![RTC ruler at baseline and follow-up by condition.](pone.0131229.g003){#pone.0131229.g003}

The analysis of RTC revealed a significant main effect of time, F (1, 101) = 5.7, p = 0.02, ηp² = 0.05, although post hoc t-tests indicated that the RTC increased between baseline and follow-up in the active control group, t(1, 51) = 2.05, p = 0.05, but not the BPI group, t(1, 51) = -0.97, p = 0.34. However, the main effect of group, F(1, 101) = 1.38, p = 0.24, and the group x time interaction, F(1, 101) = 1.06, p = 0.30, were not statistically significant.

Experimental Task {#sec016}
-----------------

One-Way ANOVA determined whether time taken to complete the alcohol quiz without access to the website \[session 2\] differed by group. There were no significant differences between groups for the time taken to complete the quiz, p = 0.91. There were no significant differences between groups for the recall of answers at follow-up, p = 0.36. Overall, participants recalled 50% of the information (ranging from 0--100%).

Discussion {#sec017}
==========

The present study compared the effect of a BPI with an active control on weekly alcohol consumption, binge frequency and readiness to change, in UK students. It was found that both groups significantly decreased their alcohol consumption and weekly binges to a similar extent.

The finding that both groups decreased their alcohol consumption significantly and by a similar amount suggests that the BPI offers no additional benefit to the active control \[[@pone.0131229.ref018]\]. This fits with previous research which has failed to find an effect of BPIs, compared with control, in reducing drinking within primary care settings \[[@pone.0131229.ref014]\]. It is possible that the SIPS' BPI and control conditions may have contained similar active factors of behaviour change \[[@pone.0131229.ref035]\]; therefore the current findings may be due to specific components of the active control which included screening of quantity, frequency and consequences of the participants' drinking \[[@pone.0131229.ref036]\]. Effects from assessment-only control groups is not a new phenomenon; small reductions on AUDIT scores and weekly alcohol consumption have been identified in control groups \[[@pone.0131229.ref037],[@pone.0131229.ref038]\] and studies looking specifically at the effect of screening compared to non-screening have found significant effects on measures of hazardous drinking \[[@pone.0131229.ref039]--[@pone.0131229.ref041]\].

Most general information harm-reduction strategies simply provide individuals with various facts about alcohol and its harms. However, an important aspect of our study was that we encouraged engagement with the information-only component of the interventions by asking the participants to use the information to complete a quiz. Although research has suggested that information-only strategies are often ineffective \[[@pone.0131229.ref010]\], it is possible that they can be efficacious if engagement is maximised \[[@pone.0131229.ref012]\]. Information-only strategies are cheaper than BPIs \[[@pone.0131229.ref042]\] and so if we are to continue investing in information-only strategies, future research should identify ways to maximise engagement with the information. Our recall level at follow-up for both groups was approximately 50% which is significantly higher than that found by others (e.g, 10%) \[[@pone.0131229.ref012]\]. This suggests that quizzes may be one effective engagement strategy.

Another potential explanation for behaviour change in BPI and active control conditions is that both act upon the self-regulation of behaviour \[[@pone.0131229.ref038]\]. The process of reporting one's own behaviour may result in reflecting on that behaviour which can trigger change. A possible mechanism is that by assessing our drinking behaviour, we become aware of risky practices, which initiates self-monitoring. Monitoring can allow us to recognise inconsistencies between current behaviour and a personal standard, which may impel us to change \[[@pone.0131229.ref043]\].

In terms of RTC, we hypothesised that the intervention would increase scores. However, there was no increase in the BPI group and there was no difference in RTC scores across groups. There have been mixed results with regards to interventions, alcohol use and motivation amongst students \[[@pone.0131229.ref044]\] with little success in regards to increases in RTC \[[@pone.0131229.ref045],[@pone.0131229.ref046]\]. Evidence suggests that there is a non-linear relationship between alcohol use and RTC, as high levels of drinking are shown in those who show moderate levels of RTC, and low levels of drinking in those with high or low RTC \[[@pone.0131229.ref047]\]. A high variability on the RTC ruler both within and between individuals has also been found in previous research, with fluctuating alcohol consumption rates and scores on the ruler \[[@pone.0131229.ref048]\]. Taken together, research suggests RTC is a phenomenon difficult to measure and its relationship with alcohol is complex. It has been suggested an absence of consistent findings in this population of college students indicates the construct is of less importance for non-treatment seeking individuals \[[@pone.0131229.ref049]\].

There are a few points that need to be highlighted in terms of limitations. Firstly, most BPI research implements a screening method to identify risky drinkers before the intervention is administered \[[@pone.0131229.ref018]\], whereas the current study employed a universal approach. It could be argued that non-risky drinkers will show low RTC at baseline and therefore any effect of the intervention on RTC will be lost. However, over 88% of our sample were classed as risky drinkers so it is unlikely that RTC effects were missed. Additionally, one study found that abstinent students receiving personalised feedback were twice more likely to remain abstinent after one year than those in the control, indicating that in abstainers, feedback can function as a preventative measure \[[@pone.0131229.ref050]\]. Therefore, identifying which intervention components reduce risky drinking but also maintain non-risky drinking is important for future research. Although we note this was not an aim of this study and would require a longer follow-up period.

Secondly, the follow-up period of two weeks is a moderately short period to examine changes in drinking behaviour; therefore, firm conclusions regarding long-term effects cannot be drawn. Although many BPIs can be effective in the short term, the duration of this outcome is difficult to determine \[[@pone.0131229.ref019]\] with many studies demonstrating that drinking reduction effects diminish over time \[[@pone.0131229.ref051],[@pone.0131229.ref052]\]. However, a recent meta-analysis of alcohol interventions for college students \[[@pone.0131229.ref018]\] found that effect size magnitude and intervention efficacy measures did not differ by assessment interval, apart from the frequency of heavy drinking, where it was found that when post-intervention assessments occurred one month or later they were more successful. Future research should include extended follow-up periods to determine how long any beneficial effects last and whether this differs across intervention type. If reductions do diminish over time, then future intervention development could involve 'refresher' interventions at regular intervals (e.g. via the internet or smartphone 'apps').

Importantly, as found in the majority of student studies \[[@pone.0131229.ref018]\], the current study demonstrates that in a UK student population a BPI offers no additional benefit to an active control at reducing alcohol consumption over a short time period. Given the risky drinking behaviour of this population, effective, evidence-based polices on alcohol harm-reduction strategies are needed. The active control, consisting of a drinking assessment and engagement with alcohol-related information, was as effective as a BPI in reducing alcohol-related behaviour. Active controls are arguably more cost effective than traditional BPIs which require more time and effort. If information-only interventions are suitable in this population, the next step will be to identify the best way to engage students in these strategies.

Supporting Information {#sec018}
======================
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